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EVALUATION OF WATER SUPPLY AND WELL DESIGNS 
FOR CAMPTON TOWNSHIP, KANE COUNTY, ILLINOIS 
by Curtis R. Benson 
INTRODUCTION 
The residents of Campton Township in Kane County, Illinois, have had a history of 
problems obtaining sufficient ground water from wells for private home supplies. Water 
has been acquired from a variety of wells open to one or more water-bearing zones with 
differing abilities to yield water. This is a frequent problem in much of an extensive area 
where the uppermost bedrock is of the Maquoketa Group and a coincidental lack of any 
adequate sand-and-gravel aquifers occurs. 
The Illinois State Water Survey originally proposed to evaluate each of the water-
bearing zones and to test an alternative water-well design for adaptation to the area. Five 
wells were proposed for drilling and testing at a typical site. After the level of support for 
the Superconducting Super Collider (SSC) diminished, however, it was not possible to 
complete all elements of the original proposal. Phase I has provided two of the five wells, 
including an alternative water-well design. 
Campton Township lies west of St. Charles, Illinois, north of Illinois Route 64 and 
both north and south of Burlington Road east of Illinois Route 47 in Kane County, T40N, 
R7E, section 10 (figure 1). The township was in the proposed pathway of the SSC, and 
homeowners in the area were concerned about potential or imagined impacts. One of the 
main concerns was the effect the SSC might have on ground-water conditions, including 
the possibility of lowering water levels. An effort of this magnitude and at this time 
demonstrates the state's concern for residents located in or near the proposed SSC 
corridor, although the effort would also establish preconstruction conditions. As a pilot 
study, the project demonstrates the potential for using large-diameter bored wells and 
provides information that can be used by drillers and homeowners to develop sufficient 
and economical domestic water supplies. In addition, the project was intended to 
demonstrate the marginal water-producing capacities of the Silurian-Maquoketa and the 
Galena-Platteville aquifers, both of which are relied upon heavily in the area. 
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Figure 1. Map of Campton Township 
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HYDROGEOLOGY 
The Water Survey proposed to evaluate four of the five water-bearing zones available to 
the private water supply wells of Campton Township. These zones are: 
• Shallow glacial drift 
• Deep glacial drift 
• Silurian-Maquoketa dolomite and shale 
• Galena-Platteville dolomite 
The shallow glacial drift is approximately 200 feet thick. Some of the area is 
underlain by deep glacial drift that contains medium-thick (20 to 80 feet) sand-and-gravel 
deposits that are capable of producing significant amounts of water for private household 
use. However, these deposits are not areally extensive, and the drift ordinarily offers very 
little capacity to produce water. 
In this area the bedrock consists of Silurian and Maquoketa dolomite and shale. 
The Silurian dolomite further east is usually quite productive and provides more than 
enough water for private home use. In the study area, however, the Silurian does not 
exist or is thin and does not yield adequate quantities of water for domestic use. 
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The Maquoketa generally is not a good water-bearing formation--in fact, it is 
relatively impermeable due to extensive shale units. Below the Silurian-Maquoketa 
aquifer lies the Galena-Platteville dolomite, which usually yields no water where it is 
capped by the Maquoketa. Galena-Platteville is ordinarily considered a confining zone or 
barrier between shallow aquifers and the first "deep" sandstone aquifer, which is known as 
the St. Peter sandstone. 
The St. Peter sandstone is the fifth zone available for private water supply. It was 
not included in this project, even though it is sometimes utilized in the area, because the 
high cost of drilling to required depths limits its accessibility. This zone is, however, 
present and has good water-yielding capacity for domestic use. 
WELL CONSTRUCTION AND PRODUCTION TESTING 
Two of the five wells originally proposed have been completed, and production has been 
tested. One is a drilled well finished in the Galena-Platteville dolomite; the other is a 
large-diameter bored well finished in the shallow drift. 
Galena-Platteville Drilled Well 
The Galena-Platteville well was completed at a total depth of 635 feet and is 
located 1,100 feet north and 450 feet west of the southeast corner of section 10, T40N, 
R10E. According to the Elburn Illinois 7.5-minute quadrangle, the surface elevation at 
the well is approximately 860 feet. All overlying (Maquoketa) materials were cased out to 
provide hydraulic data on the Galena-Platteville formation alone. This technique differs 
from domestic wells finished to the same depth, which would be open in the Maquoketa 
Group. 
A 15-inch hole was drilled by mud rotary through the drift. It encountered the 
bedrock at 213 feet. Drilling was continued to a depth of 217 feet. Ten-inch casing was 
seated into the bedrock at that depth. A 10-inch hole was then drilled by mud rotary 
through the Maquoketa Group to the top of the Galena-Platteville dolomite, which was 
encountered at 320 feet. Drilling was continued to 334 feet. Then 6-inch casing fitted 
with a cementing shoe was set from the surface to the bottom of the hole at 334 feet. 
Next, the annulus between the 6-inch casing and the 10-inch hole was cemented with neat 
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cement from the bottom up through the shoe. The cement was allowed to cure before 
drilling continued. A 6-inch hole was then drilled by air rotary to a total completion depth 
of 635 feet. Drilling was stopped well short of the St. Peter sandstone, which was 
estimated to be present at 660 feet. The drillers' log of formations encountered during 
drilling is given in appendix A. 
Upon completion of drilling, the well was developed by pumping and surging until 
the water was clean. A pumping rate was established for the production test during the 
final stage of development. 
The 5-hour constant-rate production test was performed on September 30, 1988, 
by Water Survey staff (appendix A). After 5 hours of pumping at approximately 10 
gallons per minute (gpm), the drawdown was 101 feet. A water sample was collected near 
the end of the test for analysis at the Water Survey laboratory in Champaign 
(appendix B). The water temperature was 54°F. 
Shallow-Drift Bored Well 
The shallow-drift bored well was completed at a total depth of 71.5 feet and is 
located 1,000 feet north and 500 feet west of the southeast corner of section 10, T40N, 
R10E. According to the Elburn, Illinois, 7.5-minute quadrangle, the surface elevation at 
the well is approximately 862 feet. A 48-inch hole was augered from the surface to 20 
feet, and a temporary liner was installed. Boring continued with a 43-inch auger from 20 
feet to a total depth of 72 feet. Approximately 10 inches of common Winch pea gravel 
was placed in the bottom. Starting from the bottom at approximately 71.5 feet, 20- and 3-
foot lengths of 36-inch (inside) diameter cement casing were placed to 1.5 feet above the 
land surface. The well was finished with a cement cap containing a 6-inch steel access 
casing. The annulus between the cement casing and the bore hole was filled with common 
¼-inch pea gravel from 71.5 feet deep to 11 feet below the surface. Cement grout was 
then placed from 11 feet to the surface. 
The well was allowed to fill and then developed by pumping and surging until clear 
water was produced. A pumping rate was established for the production test during the 
final stages of development. 
A 3-hour constant-rate test, followed by 3 hours of recovery, was conducted on 
August 7, 1989, by Water Survey staff (appendix C). After pumping for 5 hours at 
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approximately 20 gpm, the drawdown was 49.76 feet. A water sample was collected near 
the end of the test for analysis at the Water Survey laboratory (appendix D). The water 
temperature was 54°F. 
WATER QUALITY 
Water samples were collected near the end of each test. They were analyzed by the 
Water Survey laboratory and are labeled as laboratory sample numbers 227785 for the 
Galena-Platteville and 223146 for the shallow drift (appendices B and D). 
The analyses are similar with certain notable differences. The shallow well was 
considerably higher in turbidity, iron (Fe), nitrate (as NO3), and sulfate (S04). In 
addition, alkalinity (as CaC03), hardness (as CaC03), and total dissolved minerals were 
slightly higher. It should be noted that in the construction of the large-diameter, cement-
cased well the joints are close to the surface, and special care must be taken to protect 
against contamination from the surface. 
The respective mineral contents for these parameters for the shallow-drift and 
Galena-Platteville aquifers are: iron 1.43 and .06; nitrate 1.2 and <.01; and sulfate 20.2 
and 7.4. 
RESULTS 
Galena-Platteville Drilled Well 
Data from the Galena-Platteville dolomite well production test were plotted on 
semilog graph paper. The long-term drawdown was projected to be 175 feet at 10 gpm. 
Hence the long-term specific capacity is 0.057 gpm per foot (10 gpm/175 feet = 0.057 
gpm/ft). The maximum long-term yield is 14.25 gpm (0.057 gpm/ft x 250 feet). Available 
drawdown is 250 feet. 
The long-term specific capacity per foot of penetration was calculated to be 2.2 x 
10-4 gpm/ft/ft. This figure is much lower than expected (previous studies indicate 7.0 x 
10-2 gpm/ft/ft), which shows that this well produces water only from an excessive depth, 
which acts as a storage sump where the water is stored and slowly replaced. 
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Shallow-Drift Bored Well 
Data from the shallow-drift bored well production test and the recovery test were 
analyzed. The cross-sectional volume was calculated to be 52.87 gallons per foot of casing. 
Drawdowns and pumpage were converted to volumes of water. 
First the total volume pumped and total volumes dewatered were calculated and 
found to be 3,600 gallons and 2,630 gallons, respectively. The difference between these 
was divided by the total minutes pumped to obtain the recharge rate, which was 5.38 gpm 
(3,600 gallons - 2,630 gallons/180 minutes = 5.38 gpm from recharge). The pumping rate 
during the test was 20 gpm, and the amount produced from storage within the well was 
14.62 gpm (20 gpm - 5.38 gpm = 14.62 gpm). Monitoring of nonpumping water levels for 
nearly two years after the production test indicates a normal range of 1 to 6 feet below 
the land surface. Water-level fluctuations are apparently caused by precipitation events. 
Comparison of the Two Wells 
Although the shallow well was pumped at 20 gpm and the deep well at 10 gpm, 
their long-term yields would be 5 to 6 gpm and 10 gpm, respectively. Each well provides 
in-ground storage, the shallow well containing 3,400 gallons and the deep well about 950 
gallons. Economic impacts should also be considered. Shallow wells by their nature 
should be considerably less expensive to construct and much more efficient to operate. 
Expensive pumping equipment and energy requirements for the excessive lifts associated 
with the deep well are major disadvantages. On the other hand, the shallow formations 
have a greater tendency to be affected by drought, and greater care must be taken during 
construction to insure against contamination from the surface. 
CONCLUSIONS 
In Campton Township, many wells are cased through the glacial drift and develop 
available ground water from the Silurian-Maquoketa zones. Where insufficient water is 
encountered in the Silurian-Maquoketa, the wells are extended down into the Galena-
Platteville dolomite. However, because the Galena-Platteville yields little or no water, this 
extension serves only to provide storage volume for peak-use periods and is usually refilled 
during off-peak-use periods. 
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The study indicates that large-diameter, 36-inch-minimum, bored and concrete-
lined wells are a viable design for primary or supplementary water supply. Wells of this 
type are commonly found in areas of central and southern Illinois where supplies from 
sand and gravel or bedrock cannot be developed from small-diameter drilled wells. This 
type of well has dual advantages: it is designed to utilize the thin deposits of silt and sand 
that might be present in shallow glacial drift, and it provides large storage capacities. 
Large-diameter, bored wells offer a real alternative to homeowners who are faced with a 
choice between meager production from the Silurian-Maquoketa sequence and the high 
costs associated with drilling into the underlying Galena-Platteville formation. 
This study shows that the Galena-Platteville well did not encounter many fractures, 
revealing that the capability of these wells is largely based upon the storage capacity of the 
borehole itself. The wells drilled in the fall of 1988 demonstrated that although the 
shallow-bored well produced less water than the deeply drilled well, it can supply adequate 
water for household use from shallow depths and minimize construction costs. 
It is probable that the use of the large-diameter, bored well could be advantageous 
in many areas of Boone, DeKalb, Kane, Kendall, Grundy, and McHenry Counties where 
the Mequoketa shale is the uppermost bedrock and sand-and-gravel aquifers are not 
available in the drift. 
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Appendix A. 
Well Production Test Data, Well Number 1 
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September 30, 1988 
WELL PRODUCTION TEST 
STATE WATER SURVEY - CAMPTON TOWNSHIP 
KANE COUNTY, ILLINOIS 
By 
William H. Baker, Associate Hydrologist 
Curtis R. Benson, Associate Hydrologist 
R. Scott Ludwigs, Hydrology Assistant 
Well Owner: State Water Survey and Kane County 
Well Location: Section 10, T40N R&E 
Kane County, Illinois 
Date Well Completed: September 28, 1988 
Date of Production Test: September 30, 1988 
Length of Production Test: Five hours 
Number of Observation Wells: None 
Aquifer: Galena-Platteville Dolomite 
PUMPED WELL DATA 
Well Number: SWS-CT #1 
Depth: 635' 
Drilling Contractor: Wehling Well Works 
Drill Cuttings: ISGS 
Drilling Method: Rotory 
Hole Record: 15" 0-217', 10" 217-334', 6" 334-635' 
Casing Record: 10" 0-217', 6" +2-334' 
Screen Record: Open hole 334'-635' 
Annulus and Gravel Pack Record: Neat cement 0'-334' 
Ground Elevation at Well: 860' MSL 
Measuring Point: Top of casing 
Nonpumping Water Level: 380' below MP 
Measuring Equipment: Electric dropline, Airline 
Test Pump and Power: 4" Grundfos test pump 
and Electric generator 
Test Pump Setting: 630' 
Time Sample Collected: 2:10 p.m., September 30, 1988 
Temperature of Water: 54 degrees Fehrenheit 
Remarks: 
See next page for Driller's Log 
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STATE WATER SURVEY - CAMPTON TOWNSHIP 
Well # SWS-CT #1 
Formation Thickness (feet) Depth to Bottom (feet) 
Drift 213 213 
Shale 63 276 
Dolomite, gray 10 286 
Dolomite, buff 18 304 
Shale 16 320 
Dolomite 315 635 
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State Water Survey - Campton Township August 7, 1989 
Well Number SWS-CT//1 Pumped Well 
MEASUREMENTS 
Depth 
to Draw- Piez. Pump 
Time water down tube rate 
Date Hour (min) (ft) (ft) (ft) (gpm) Remarks 
9-30 8:47 380 
1988 8:50 380 
8:55 380 
9:00 380 
9:05 380 
9:10 380 
9:15 0 380 0 Start pump 
9:16 1 403 23 
9:17 2 420 40 
9:18 3 429 49 
9:19 4 436 56 15.5 Adjusting 
9:20 5 440 60 15 all 
9:21 6 441 61 along 
9:22 7 444 64 13 
9:23 8 448 68 
9:24 9 449 69 11 
9:25 10 449 69 
9:27 12 450 70 9.5 
9:30 15 450 70 
9:35 20 453 73 10.3 
9:40 25 458 78 10.2 
9:45 30 459 79 10.1 
9:55 40 461 81 10.0 
10:05 50 467 87 
10:15 60 469 89 10.3 
10:25 70 470 90 10.2 
10:35 80 471 91 10.2 
10:45 90 471 91 10.2 
10:55 100 471 91 
11:15 120 476 96 10.0 
AM 11:45 150 478 98 10.0 
PM 12:15 180 479 99 
12:35 200 480 100 10.2 Temp. 54°F 
1:25 250 481 101 10.2 Samp. @2:10 p.m. 
2:15 300 481 101 10.2 Stop pump 
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Appendix B. 
Water Sample Data, Well Number 1 
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Illinois State Water Survey 
Telephone (217) 244-0868 
Analytical Chemistry Unit 
2204 Griffith Drive 
Champaign, Illinois 61820-7495 
Water Sample Data 
Laboratory Sample Number: 222785 
SOURCE: ISWS WELL CT. NO. 1 
OWNER: ILLINOIS STATE WATER SURVEY 
LOCATION: NORTHWEST OF ST. CHARLES 
COUNTY: KANE TOWNSHIP: 40N RANGE: 7E SECTION: 10.1B 
DATE COLLECTED: 09/30/88 DATE RECEIVED: 11/16/88 
WELL DEPTH (Ft.): 635. TEMPERATURE REPORTED (F): 54. 
TREATMENT: NONE 
COMMENTS: TEST PUMP SET AT 630 FEET. 
Parameter: mg/L Parameter: mg/L 
==================== ========      ========================== ======== 
Iron (Total Fe):     <   0.06        Fluoride (F):                 0.7 
Manganese (Mn): < 0.02 Nitrate (as N03): < 0.1 
Calcium (Ca): 55.2 Chloride (Cl): 4.1 
Magnesium (Mg): 24.0 Sulfate (S04): 7.3 
Sodium (Na): 19.1 
Ammonium (as NH4) : ND 
Turbidity (Lab): 5 NTU Alkalinity (as CaC03): 297 
Color: <1 PCU Hardness (as CaC03): 236 
Odor: HYDROCARBON Total Dissolved Minerals: 327 
pH (in Lab): 8.1 Non-Volatile Organic Carbon 
Specific Conductance: ND uS/cm (Dissolved, as C): 2.88 
< = Below detection limit (i.e. <1.0 = below det. limit of 1.0 mg/L) 
mg/L = milligrams per liter mg/L x 0.0853 = grains per gallon 
uS/cm = microsiemens per centimeter 
ND = Not determined/Information not available 
IEPA Certified Environmental Laboratory, Number 100202 
Analyst: Lauren F. Sievers 
Assistant Chemist 
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August 7, 1989 
WELL PRODUCTION TEST 
STATE WATER SURVEY - CAMPTON TOWNSHIP 
KANE COUNTY, ILLINOIS 
By 
William H. Baker, Associate Hydrologist 
Curtis R. Benson, Associate Hydrologist 
R. Scott Ludwigs, Hydrology Assistant 
Well Owner: State Water Survey and Kane County 
Well Location: Section 10, T40N R7E 
Kane County, Illinois 
Date Well Completed: July 26, 1989 
Date of Production Test: August 7, 1989 
Length of Production Test: 3 hours, Constant Rate - 3 hr. Recovery 
Number of Observation Wells: None 
Aquifer: Drift, shallow 
PUMPED WELL DATA 
Well Number: Well #2 
Depth: 71' LSD 
Drilling Contractor: E. C. Baker and Sons 
Drill Cuttings: ISGS 
Drilling Method: Bored 
Hole Record: 54" 0-21', 43" 20-71' 
Casing Record: 36" ID concrete pipe 
(3' and 2' lengths) +2-71' 
Screen Record: Water enters through bottom and 
joints 
Annulus and Gravel Pack Record: Pea gravel 11'-71'; cement O'-11' 
Ground Elevation at Well: 862' MSL 
Measuring Point: Top of 6" casing, 3' above lsd 
Nonpumping Water Level: 8.52' below MP 
Measuring Equipment: Electric dropline, in-line meter, 
orifice bucket 
Test Pump and Power: Submersible pump 
Electric generator 
Test Pump Setting: 
Time Sample Collected: 2:40 p.m., August 7, 1989 
Temperature of Water: 54 degrees Fehrenheit 
Remarks: 
See next page for Driller's Log 
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State Water Survey - Campton Township 
Well Number 2 
Drillers Log 
Formation Thickness (feet) Depth to Bottom (feet) 
Top Soil 2 2 
Yellow Clay 10 12 
(Water) Sand 1 13 
Yellow Clay 10 23 
Blue Clay 21 44 
(Water) Sand & Gravel 1 45 
Blue Clay 27 72 
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State Water Survey - Campton Township August 7, 1989 
Well Number 2  Pumped Well 
DRAWDOWN 
MEASUREMENTS 
Depth 
to Draw- Piez. Pump 
Time water down tube rate 
Date Hour (min) (ft) (ft) (ft) (gpm) Remarks 
8-7 12:05 - 8.52 
PM 12:10 0 8.52 Start Pump 
12:15 5 10.30 1.78 21 Rate Adj. 
12:17 7 10.60 2.08 
12:18 8 11.06 2.54 Adj. Rate 
12:19 9 11.39 2.87 21 
12:20 10 12.10 3.58 
12:22 12 12.51 3.99 21 
12:25 15 14.47 5.95 
12:30 20 15.24 6.72 21 
12:35 25 16.00 7.48 21 
12:40 30 16.94 8.42 
12:50 40 20.01 11.49 21 
1:00 50 23.25 14.73 
1:10 60 26.34 17.82 20 
1:20 70 28.98 20.46 
1:30 80 32.20 23.68 
1:40 90 34.85 26.33 20 
1:50 100 37.49 28.97 
2:10 120 42.85 34.33 20 
2:40 150 50.88 42.36 Sample 54°F 
PM 3:10 180 58.28 49.76 Stop Pumping 
See Recovery 
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State Water Survey - Campton Township August 7, 1989 
Well Number 2 Pumped Well 
RECOVERY 
MEASUREMENTS 
Depth 
to Draw- Piez. Pump 
Time water down tube rate 
Date Hour (min) (ft) (ft) (ft) (gpm) Remarks 
8-7 3:10 0 58.28 0 Begin Recovery 
PM 3:11 1 58.19 0.09 
3:13 3 58.04 0.24 
3:14 4 57.87 0.41 
3:16 6 57.73 0.55 
3:17 7 57.58 0.70 
3:20 10 57.20 1.08 
3:25 15 56.55 1.73 
3:30 20 55.78 2.50 
3:35 25 55.22 3.06 
3:40 30 54.63 3.65 
3:50 40 53.48 4.80 
4:00 50 52.23 6.05 
4:10 60 51.09 7.19 
4:20 70 50.15 8.13 
4:30 80 48.96 9.32 
4:40 90 47.88 10.40 
4:50 100 46.76 11.52 
5:10 120 44.61 13.67 
5:40 150 41.66 16.62 
6:10 180 39.15 19.13 
8-8 10:45 1175 12.39 45.89 
AM 
8-9 10:45 2615 10.66 47.62 
AM 
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Illinois State Water Survey 
Telephone (217) 244-0868 
Analytical Chemistry Unit 
2204 Griffith Drive 
Champaign, Illinois 61820-7495 
WATER SAMPLE DATA 
LABORATORY SAMPLE NUMBER: 22 3146 
SOURCE: WELL NO. 2 
OWNER: ILLINOIS STATE WATER SURVEY 
LOCATION: NORTHWEST OF ST. CHARLES 
COUNTY: KANE TOWNSHIP: 40N RANGE: 7E SECTION: 10.1B 
DATE COLLECTED: 08/07/89 DATE RECEIVED: 08/16/89 
WELL DEPTH (Ft.): 71. TEMPERATURE REPORTED (F): 54 
TREATMENT: NONE 
COMMENTS: SAMPLE COLLECTED AFTER PUMPING FOR 3 HOURS AT 2 0 GPM. 
PARAMETER: mg/L PARAMETER: mg/L 
======================= ======== ============================ ======== 
Iron (Total Fe):         1.43        Fluoride (F):                 0.4 
Manganese (Mn): 0.08 Nitrate (as N03): 1.2 
Calcium (Ca): 65.9 Chloride (Cl): 6.1 
Magnesium (Mg): 37.9 Sulfate (S04): 20.2 
Sodium (Na): 17.3 
Turbidity (Lab): 10 NTU Alkalinity (as CaC03): 304 
C o l o r :
 <1 PCU Hardness (as CaC03): 320 
O d o r :
 NONE Total Dissolved Minerals: 335 
pH (in Lab): 8.1 
< = Below detection limit (i.e. <1.0 = less than 1.0 mg/L) 
mg/L = milligrams per liter mg/L x 0.0584 = grains per gallon 
uS/cm = microsiemens per centimeter 
ND = Not determined/Information not available 
IEPA Certified Environmental Laboratory, Number 100202 
Analyst: Linda L. Fox 
Research Assistant 
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